This paper describes use of gradients of concentration generated in jqow injection (FI) 
Introduction
When performed manually, titrimetric methods are cumbersome and slow. To overcome these drawbacks, automatic batch and continuous flow systems have been developed. Development of batch automatic titrators started more than 80 years ago [1] and this continues [2] . Automatic batch titration, however, requires individual flasks to contain each sample and, despite efforts to increase the speed of determination, the overall sampling processing is considered slow. Furthermore, batch procedures require mechanical units to deliver the titrant and to homogenize the titrant and sample mixture and these units are expensive.
The inconveniences of batch classical titration procedure have been minimized, employing continuous flow methods, since the classical work by Blaedel and Laessig [3] . Following this first approach, some interesting modifications have been proposed to the flow methodology [4] [5] [6] [7] . In those systems, at least one point can be obtained when the concentration of the titrant and analyte are at the stoichiometric ratio of the reaction. Usually this point is reached by keeping the flow rate of one of the solutions (sample or titrant) constant and making the other change linearly [3] [4] [5] or by keeping the flow rate of sample constant and by exploiting linear concentration gradients of titrant generated by an external gradient chamber [6] or by coulometry [7] . Unlike conventional titration which uses the concept of equivalent quantity, the flow approach employs the concept of equivalent concentration.
With the advent of flow injection [8] , a new flow procedure (FI titration) was developed [9] . A peak-like gradient of the sample is generated in a carrier flow containing a titrant. Sharp signal changes indicate two instantaneous points where the concentration of the titrant is at a stoichiometric ratio to that of the analyte in the sample. The time interval elapsed between both points is linearly related, under certain conditions, to the logarithm of the sample concentration. Calibration, employing various standardized sample solutions, is necessary to establish this relationship. To increase the sensitivity of such systems, a flow reversal FI has also been proposed [10] .
Another FI technique (single-point titration [11] ) has demonstrated that a linear relationship exists between the peak height and the concentration of an acid or base when a potentiometric sensor, like a glass electrode, is employed. For spectrophotometric sensors, the same situation was observed when neutralization reactions were employed and followed with the aid of acid-base indicators [12] .
Although intrinsically based on the exploitation concentration gradients generated by changing the flow rate of the sample or titrant [3] [4] [5] , by external gradient chamber [6] by coulometry [7] or by FI systems [9] [10] [11] [12] , all of these flow titrations rely on calibration, performed with the use up to six standardized sample solutions, to relate the analytical parameter to the sample concentration. Therefore, the direct use of stoichiometry is not found in flow techniques.
The binary searching approach has recently been applied to flow titrations [13] . This given by: figure 3(a) Because the concentration of the injected solution first increases region I in (figure 3a), reaches a peak (P in figure 3a and decreases (region II in figure 3a) figure 3b ). In the SRPF (at t4), the conductance begins to increase (t4 to t5 in figure 3b ) because the NaOH concentration is in excess in relation to the acetic acid concentration (t4 to t5 in figure 3a) . The Analyte concentration calculation for the SIT For a SIT, the instantaneous analyte concentration at the SRP (CA(ts)) will be, in the absence of reaction, and using equations 3 and 4: c (ts)
Hma-----" CA (5) where C is the unknown analyte concentration in the sample solution. Hma---CA (11) Therefore the analyte concentration is:
.H(ts) .Cr were always standardized in this study. 
